According to pooled data from large, population-based eye surveys, the estimated prevalence of myopic refractive error (-1 diopter [D] or less) in individuals >40 years old is 25.4, 26.6, and 16.4 % in the US, Europe, and Australia, respectively. For myopia less than -5 D, the prevalence estimates are 4.5, 4.6, and 2.8 %, respectively.
and glaucoma. Analysis of seven studies that reported risk estimates for both low and high myopia revealed a pooled odds ratio of 1 
Features of the Optic Disc and Retinal Nerve Fiber Layer in Myopic Eyes
Optic Disc Size
In a histomorphometric study conducted by Jonas et al., 4 optic discs of highly myopic eyes were found to be significantly larger and more ovally configured than those of non-highly myopic eyes. In a separate clinical observational study of 1,999 eyes of 1,011 subjects, 5 Jonas reported that optic disc area was significantly larger in a subset of myopic eyes (n=50) with refractive error less than -8 D (p=0.01, mean disc area=3.46 + 2.99 mm 2 ). Optic disc size was found to be independent of refractive errors in the range of -8 D to less than +4 D.
Contrary to these findings, Goldschmidt and Fledelius 6 found that a majority of optic discs in a cohort of 36 myopic individuals were 'small, tight, or tilted.' Quantitative data were not presented in that report.
Histopathology
Jonas and colleagues 7 performed a retrospective laboratory study investigating the histology of the parapapillary region in eyes with high myopia. The group studied the human globes of 36 highly myopic glaucomatous individuals with an axial length >26.5 mm as well as a non-highly myopic group consisting of 45 globes. The distance between the optic nerve border and the beginning of Bruch's membrane (noted clinically as a myopic crescent) was found to increase with axial length (p<0.001, r=0.69), independently of the presence of glaucoma (p=0.99).
In all 15 eyes where this distance was longer than 0.5 mm, the parapapillary sclera was noted to be thinned and elongated. The parapapillary retina in these eyes consisted of only the retinal nerve fiber layer (RNFL) or its remnants, without elements of any other retinal layer, underlying
Bruch's membrane, or choroid. The authors postulate that thinning of the parapapillary sclera in highly myopic eyes may lead to higher tension on the lamina cribrosa, partially explaining a higher susceptibility to glaucoma. This theory is supported by studies that implicate a greater deformability of the lamina cribrosa in myopic eyes. 8, 9 An increased distance between the parapapillary choroid (with its associated feeding vasculature) and the optic disc border may influence vascular support and also relate to degenerative changes in the myopic optic nerve head.
Optical Coherence Tomography
Optical coherence tomography (OCT) has proven to be a useful tool in the diagnosis and follow-up of glaucomatous eyes. The technology allows the quantification of parapapillary RNFL thickness, which has been shown to be both sensitive and specific for the diagnosis of glaucomatous disease. 10 Although the technology has been shown to be of great clinical utility in this regard, the results of such testing may be inaccurate in myopic eyes.
11-13
Vernon and colleagues 13 assessed OCT-derived (Stratus™ OCT, Carl Zeiss Meditec, Inc., Dublin, CA) peripapillary RNFL thickness distribution in a group of 31 non-glaucomatous myopic eyes and found that RNFL thickness was lower in this population in all segments compared with a normative population database. Twenty-six eyes in the study (83.9 %)
had at least one clock hour in which RNFL thickness was below normal at the 5 % level and 20 eyes (64.5 %) at the 1 % level. The disparity was greatest for the nasal side of the RNFL.
Rauscher and colleagues 14 also investigated the association between increasing myopia and parapapillary RNFL measurements in 27 non-glaucomatous eyes using the Stratus OCT. 
Challenges in the Diagnosis of Glaucoma in Myopic Individuals
Several clinical features of the myopic optic nerve head can lead to difficulty in differentiation from glaucomatous disease. Larger optic disc size in myopic individuals can confound the accurate diagnosis of a glaucomatous optic nerve due to the presence of physiologic optic cupping in larger optic nerve heads. 19 Larger beta and alpha zones of peripapillary atrophy have also been reported in myopic eyes. 20 These larger zones of peripapillary atrophy, which can be quite difficult to differentiate from the non-pathologic myopic crescent, also serve to confound a diagnosis of glaucoma, since beta-zone atrophy itself serves as a marker of glaucomatous disease and progression. 21, 22 To further complicate the clinical discrimination between myopic pathology and glaucoma, several studies have shown that myopic individuals may exhibit visual field defects similar to those seen in glaucomatous eyes.
Doshi and colleagues 23 performed a retrospective review of the medical records of 16 young to middle-aged men of Chinese origin, who were mostly myopic (spherical equivalents ranging from -11.25 to +0.25 D).
The group was followed for a seven-year period for visual field changes or progressive optic nerve cupping suggestive of glaucoma. Fourteen of the 16 patients in the study had a visual field abnormality in at least one eye with patterns classified as diffuse loss, nasal step, or an arcuate defect. However, during the seven-year follow-up period, none of these patients were noted to have optic nerve or confirmed clinically significant visual field progression. The etiology of these myopic visual field defects is unclear, but probably relates to peripapillary retinal thinning in these eyes that is non-progressive.
Glaucoma
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Clinical Pearls
With the presented challenges in discriminating glaucomatous disease from non-pathologic myopia, the clinician is obliged to perform a more careful and thorough examination in myopic individuals before declaring a diagnosis of glaucoma. The examination of the myopic individual with clinical features suggesting possible glaucoma begins with careful clinical examination and quality baseline documentation of structural and functional measures.
The presence of myopic optic nerve tilting requires careful stereoscopic examination of optic disc contour, rather than color, to accurately assess cup:disc ratio. This stereoscopic assessment is best performed using a thin slit-lamp illuminating beam that is moved across the optic nerve to delineate the neuroretinal rim from the optic cup. Although a general assessment of disc size is critical to glaucoma evaluation, the examiner must be aware that standard measurement with a condensing lens may be inaccurate in myopic eyes.
The current gold standard for optic nerve imaging is stereoscopic optic disc photography. Quality performance of this test is especially important in the follow-up of myopic individuals as optic nerve appearance is expected to remain stable, as opposed to glaucomatous disease, in which progressive neuroretinal rim thinning and cupping are the rule. Since accurate clinical assessment of optic disc cupping is often difficult in tilted, myopic optic discs, the clinician may find other features of glaucomatous disease to be helpful in ascertaining a diagnosis. These features include optic disc hemorrhage and beta-zone parapapillary atrophy, both of which have been associated with the presence of glaucomatous optic neuropathy. 21, 24 OCT is also useful as an adjunctive study of optic nerve structure.
Although the advent of spectral-domain technology has led to excellent reproducibility of RNFL and optic disc parameters, 25 
